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Abstract 

O’Loughlin, P.M., 2000, A review of the eucumariid genus Psolidiella Mortensen 
(Echinodermata, I lolothuroidea). Memoirs of Museum Victoria 58(1): 25-37. 

The holothurian eucumariid genus Psolidiella Mortensen is reviewed. Psolidiella hickmani 
sp. nov. and Psolidiella maculosa sp. nov. are described from southern Australia. Psolidiella 
adhaerens Hickman is synonymised with Psolidiella nigra Mortensen. P. nigra and P. hick- 
man i arc extenia I brood-protecting species. The genus Psolidiella is restricted to New Zealand 
and southern Australia. A key is provided for the described speeies of Psolidiella. 


Introduction 

The genus Psolidiella Mortensen, 1925 is known 
principally from the works of Mortensen (1925), 
Panning (1949, 1961, 1971), Hickman (1962), 
Pawson (1969, 1970) and O'Loughlin (1994). 
The initially monotypie genus Psolidiella was 
established for the New Zealand species P. nigra 
Mortensen, 1925. Panning (1949) referred both 
Throne spectabilis Ludwig, 1883, from the 
Straits of Magellan, and Pseudocolochinis mollis 
Ludwig and Heding, 1935, from Bouvet Island, 
to Psolidiella , but subsequently (Panning, 1957) 
referred T. spectabilis to Hemioedema Herouard, 
1929. Psolidiella adhaerens Hickman, 1962, 
from south-eastern Tasmania, became a third 
speeies referred to Psolidiella. Panning (1971) 
finally included only the two species, P. nigra 
from New Zealand and P. adhaerens from Tas¬ 
mania, in Psolidiella thus excluding P. mollis but 
not reassigning this speeies. 

CFLoughlin (1994) and O'Loughlin and 
Alcoek (2000) anticipated a synonymy of Psoli¬ 
diella adhaerens Hickman, 1962, from south¬ 
eastern Australia, with Psolidiella nigra 
Mortensen, 1925, from New Zealand. This syn¬ 
onymy is confirmed here. Specimens referrable 
to Psolidiella have been collected from the rocky 
shallows across southern Australia — from Tas¬ 
mania, Victoria, South Australia and Western 
Australia. With a narrow range of variations, 


specimens from the far eastern coasts of 
Tasmania and Victoria arc identifiable as the type 
species P . nigra from New Zealand. Specimens 
from the Derwent estuary, from both sides of 
Bass Strait, and from the coast of South Australia 
west to Robe, differ from P. nigra in size and 
ossicle distribution and density, and represent a 
new and second species. Specimens from the 
southern coasts of Western Australia differ again 
in details of form of ossicles, in the arrangement 
of ventral tube feet, and in colour, and are a new 
and third species. Two small specimens from 
South Australia are not referrable to the three 
speeies discussed below and indicate the pre¬ 
sence of a fourth and possibly a fifth speeies of 
Psolidiella. 

With the exclusion of P. mollis from Psoli¬ 
diella by Panning (1971) the genus it is not 
circumpolar, as indicated by Pawson (1969), 
but ts restricted to New Zealand and southern 
Australia. 

Abbreviations of institutions are as follows: 
AM, Australian Museum, Sydney, Australia: 
MNZ, Museum of New Zealand, Te Papa Ton- 
garewa, Wellington, New Zealand; NMV, 
Museum Victoria, Melbourne, Australia; MPE, 
Dr Tli. Mortensen's Pacific Expedition 
1914—1916; TM, Tasmanian Museum, Hobart, 
Australia; WAM, Western Australian Museum, 
Perth, Australia; ZMUC, Zoological Museum, 
University of Copenhagen, Denmark. 
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The following terms arc defined: 

Beni and cawed. Elongate tentacle and tube 
foot plates may be straight or bent (angular) in 
one plane (surface) which itself may be flat or 
curved or convex (Fig. 3i illustrating straight and 
curved, and Fig. 4k illustrating bent and curved). 

Buttons. Thickened plates which are per¬ 
forated, regular to irregular in outline, small 
(typically 0.08 mm long), discretely knobbed or 
lumpy (Fig. 4e) or smooth (Fig. 3f), typically four 
perforations. 

Capitate. Form of cup spinelets which have a 
rounded head and short neck (Fig. 3g). 

Crosses. Small ossicles (typically 0.05 mm 
long) consisting of four arms radiating from a 
common centre or short rod. to varying degrees 
bifid and distally knobbed (Figs 2d, 20, flat or 
concave, sometimes intergrading with cups if 
concave with some distal ends joined, sometimes 
intergrading with multi radiate ossicles. 

Cups. Thin plates which are perforated, con¬ 
cave, shallow (species in this paper) or deep, oval 
to rectangular, small (typically 0.04 mm long), 
cruciform (Fig. 3g) or tripartite centrepiece, typi¬ 
cally four large with frequently four small corner 
perforations, spinelets on rim and sometimes on 
centrepiece, sometimes with bridging connections 
across rim. 

Denticulate. With pointed to bluntly spinous to 
rounded teeth-like projections on the rim of 
ossicles (Figs 2h, 3c). 

Multilayered ossicles. Ossicles which arc nodu¬ 
lar, irregularly oval in outline, large (more than 
0.2 mm long), comprising a perforated knobbed 
base plate with additional layers built on both 
sides creating low domes bilaterally. 

Multiradiate ossicles. Small ossicles (typically 
0.05 mm long) consisting of three to five amis 
radiating from a common centre or short rod, 
including four-armed crosses, flat or concave, 
with the arms sometimes distally bifid and some¬ 
times knobbed (Figs 4d, 4g). 

Sole , Flattened, delimited, modified ventral 
body wall, bounded peripherally by tube feet 
which do not extend in series to the introvert and 
anus (Figs 1c. 3b); the place of attachment to the 
substrate. 

Centrum. Modified ventral body wall, bounded 
laterally by the latcrovcntral scries of tube feet, 
not bounded peripherally by tube feet; ventro¬ 
lateral tube feet series either extend to introvert 
and anus, or do not extend to introvert and anus 
and create a sole-like ventrum (Fig. 4b); the place 
of attachment to the substrate. 


Order Dendrochirotida Grube, 1840, 
restricted Pawson and Fell, 1965 

Cucumariidac Ludwig, 1894 

Psolidiella Mortensen, 1925 

Psolidiella Mortensen, 1925: 359-360.—Panning, 
1949: 414-415.—Panning, 1957: 35.—Hickman, 1962: 
50, 52.—Pawson, 1969: 37, pi. 22 map 1.—Pawson, 
1970: 36.—Panning, 1971: 44-45.—Rowe (in Rowe 
and Gates), 1995: 280. 

Diagnosis (emended). Psolus- like form with thin- 
walled body and distinct oval sole or sole-like 
ventrum without an acute angular edge; upturned 
anal cone; 10 dendritic tentacles, ventral 2 
smaller; numerous small tube feet scattered dor- 
sallv, laterally, around oral and anal cones; tube 
feet in 3 radial series ventrally, scries not contin¬ 
uing to introvert and anus, sometimes bordering 
sole to varying degrees anteriorly and posteriorly; 
absent from introvert; body wall ossicles a com¬ 
bination of distally knobbed concave crosses or 
multiradiate ossicles and sometimes cups typi¬ 
cally 0.05 mm long, and thickened perforated 
irregularly oval buttons and plates less than 0.3 
mm long; lacking multilayered ossicles and a 
cover of scales; posterior intestine in left ventral 
interradius. 

Type species. Psolidiella nigra Mortensen, 1925 
(monotypy). 

Species referred to genus. P. nigra Mortensen, 
1925; P. hickmani sp. nov.; P. maculosa sp. nov. 

Distribution of genus. North and South Islands of 
New Zealand, Stewart Island, The Snares; 
southern Australia (Gabo Island to Perth). Rocky 
shallows. 

Remarks. Mortensen (1925) distinguished his 
new genus by its distinct sole and Psolus-Mkc 
form, and gave significance to the location of the 
posterior part of the intestine in the left ventral 
interradius by which he distinguished it from a 
similar genus Psolidinm Ludwig, 1887 and placed 
it in the Cucumariidac rather than the Psolidac. 
The diagnostic significance of the Psolus- like 
form .was maintained in subsequent diagnoses of 
Psolidiella by Panning (1949, 1957, 1971) and 
Pawson (1970). Panning (1949, 1957) continued 
to recognize the location of the posterior part of 
the intestine as being of diagnostic significance 
but this character was then excluded in subse¬ 
quent diagnoses by Pawson (1970) and Panning 
(1971). This original diagnostic character is 
retained here as being true for the material exam- 
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incd but without judgement as to its universal reli¬ 
ability in distinguishing the Cucumariidac from 
the Psoiidae. It is relevant to note that in their 
description of Pseudocolochirus mollis Ludwig 
and Heding, 1935, temporarily referred to Psoli- 
diella by Panning (1949), the authors reported 
and illustrated the posterior part of the intestine in 
the right ventral interradius. 

All of the southern Australian specimens 
referred below to two new species of Ps olid id la 
are similar to P. nigra in having a well-defined 
very thin-walled sole or solc-like ventrum without 
an acute angular edge, ventral radial tube feet 
series not continuing to the introvert and anus, 
small tube feet scattered dorsally and laterally, 
up-turned anal cone, and non-ealcareous thin 
body wall with distally knobbed concave crosses 
and small perforated plates but lacking scales. 
The three ventral radial series of tube feet do not 
continue to the introvert and anus in any of the 
three species of Psolidie/la. and in the type 
species and new species from eastern Australia 
tube feet are to varying degrees continuous 
around the periphery of a sole. In the species from 
western Australia the three ventral scries of tube 
feet are parallel with none occurring transversely 
to create a distinct sole. This condition is referred 
to here as a solc-like ventrum. 

The presence of distally knobbed concave 
crosses and sometimes cups in the body wall was 
not reported by Mortcnsen (1925) or Panning 
(1949, 1957) or Hickman (1962) or Pawson 
(1970), although Panning (1961: fig. 6) did illus¬ 
trate distally knobbed crosses for specimens of P. 
nigra which he examined. Panning (1971: 45) 
referred to the presence of crosses (as retrogres¬ 
sive cups) in his final diagnosis of the genus. In 
the light of a re-examination of type material, and 


the availability of further material from southern 
Australia referrable to Psolidiella , the presence of 
concave crosses and sometimes cups is consid¬ 
ered here to be diagnostically significant. Distally 
knobbed concave crosses arc abundant in all 
southern Australian material, while cups are pre¬ 
sent but rare in the type species and abundant in 
south-eastern Australian material. 

Panning (1949: 426, as hollousoni) referred the 
New Zealand species Cucinnaria bollonsi 
Mortcnsen, 1925 to Trachythyone Studer, 1876, 
and O'Loughlin and Alcock (2000) have estab¬ 
lished T. bollonsi as a junior synonym of Psoli- 
diella nigra Mortcnsen, 1925. Panning (1971: 45) 
noted a close relationship between Psolidiella 
and Trachythyone . The body wall ossicle combi¬ 
nation of cups and smooth perforated plates, and 
the tentacle form and number, indicate that the 
genera arc closely related. Psolidiella is distin¬ 
guished from Trachythyone by the former’s 
distinct sole or sole-like ventrum with the 
ventral radial tube feet series not continuing to the 
introvert and anus, upturned anal cone, and con¬ 
cave crosses or niultiradiatc ossicles in the body 
wall. 

A single small dark grey-brown specimen from 
Emu Bay on Kangaroo Island in South Australia 
(NMV F59223), and single small dark blue-grey 
specimen from Waterloo Bay on the Eyre Penin¬ 
sula in South Australia (NMV F59224), have the 
body form of Psolidiella and have numerous con¬ 
cave, distally knobbed, multiradiate ossicles dor- 
sally and vcntrally. Neither has cups dorsally or 
ventrally, and neither has buttons dorsally. They 
do not belong to any of the three species 
described below, and these South Australia 
specimens represent one or two more species of 
Psolidiella. 


Key to species of Psolidiella 


1. Dorsal body wall normally with tube foot ossicles only; knobbed crosses and 

buttons absent or rare in dorsal body wall. Psolidiella nigra Mortcnsen 

Dorsal body wall normally with tube foot ossielcs, numerous crosses or 
multiradiate ossicles, and numerous thickened buttons or plates.2 

2. Dorsal body wall with numerous knobbed crosses, cups, smooth buttons and 
plates; lacking rosettes; midvcntral radial tube feet series up to two wide; 
lateral ventral radial series of tube feet joined to varying degrees anteriorly 

and posteriorly to form a distinct sole. Psolidiella hickmani sp. nov. 

Dorsal body wall with numerous crosses and multiradiate ossicles, lumpy 
buttons and rosettes; lacking cups; midvcntral radial tube feet series up to 
four w ide; lateral ventral radial scries of tube feet parallel and never joined 

anteriorly and posteriorly to form a distinct sole. 

. Psolidiella maculosa sp. nov. 







28 


P. MARK O LOUGHL1N 


Psolidiella nigra Mortensen 
Figures 1 a—f-k, 2a—1 

Psolidiella nigra Mortensen, 1925: 360-362, tigs 42, 
43.—Panning. 1949:415.—Davvbin. 1950: 35, pi. 1 fig. 

3.—Panning, 1957: 35.—Panning, 1961: 192-194, figs 
1-6.—Hickman. 1962: 52.— Pawson, 1969: 37, pi. 22 
map 1.—Pawson. 1970: 36-38, fig. 7.—Panning, 1971: 
45.—Fenwick and Homing, 1980: 441, 443.— 
O'Loughlin, 1994: 541-543, fig. 2.—Rowe (in Rowe 
and Gates) 1995: 280.—-O'Loughlin and Alcock, 2000: 
3, 15-16. 

Cucnmana bo 11 ansi Mortensen, 1925: 345-346, fig. 
32.—Dawbin. 1950:38, fig. 9. 

Trachythvone bollonsi. —Panning, 1949: 426.—Paw¬ 
son, 1970: 38-39. 

Psolidiella adhaerens Hickman, 1962: 50-52, figs 1- 
16. pi. 1 fig. 1. Pawson, 1969: 37, pi. 22 map 1.— 
Pawson, 1970: 36.—Panning, 1971: 45.—Darlnall, 
1980: 12, 51, map 16(1).—Rowe, 1982: 458, 464.— 
Rowe and Vail, 1982: 222 (part).—O'Loughlin, 1984: 
151 (pail).— O’Lough 1 in and O'Hara, 1992: 227, 
229.—O’Loughlin, 1994: 543-544, figs 3, 4 (part).— 
Rowe (in Rowe and Gales) 1995: 280 (part), syn. nov. 

Material examined, lloloiype, 2 paratypes. New 
Zealand, Stewart Island, Paterson Inlet, rocky shore, 
S. Vallin. 6 Apr 1924 (ZMUC). 

Other New Zealand material. The Snares, Boat Har¬ 
bour. covered by plant detritus in rock pools, 18 Dec 
1976, MNZ EC4061 (10): AM J12281 (4). 

Syntype of Cucuniaria bollonsi Mortensen, 1925. 
North island. Cape Maria van Diemen, MPE, 4 Jan 
1915, ZMUC Eh 304-258(1). 

Syntypes of Psolidiella adhaerens Hickman, 1962. 
Australia, Tasmania, Pirates Bay, Eaglehawk Neck, 
under stones near low tide level. V.V. and J.L. Hick¬ 
man. 19 Mar 1954. TM H2135(1): 13 May 1954,11546 
(5), H2008 (64), H2009 (microslide, ossicles). 112010 
(microslide, ossicles); 9 Mar 1960, 112011 (microslidc, 
body mourn). 

Other material. Tasmania. Eaglehawk Neck, 22 May 
1959, 112136(11): Adventure Bay, 5 Sep 1993, 112310 
(1). Victoria. Gabo Island, rocky shallows, 16 May 
1982. NMV F68267 (1); Mallacoota, rocky shallows, 
21 Jan 1981, F68264 (1); Cape Conran, rocky shallows. 
19 Apr 1976, F73809 (l). 

Description of material. Body up to 36 mm long 
(preserved, tentacles extended), 11 mm diameter; 
body wall thin; body rounded, distinct very thin- 
walled oval sole with rim, oral cone and upturned 
anal cone; on female specimens oral cone wrin¬ 
kled, folded, pocketed, pockets sometimes 
extending dorsally and laterally, rarely on male 
specimens; 5 small spatulate anal scales; 10 den¬ 
dritic tentacles, ventral 2 smaller; calcareous ring 
lacking posterior prolongations, 5 radial plates 
with anterior notched taper and posterior notch, 5 
interradial plates with anterior pointed taper and 


posterior broad rounded indentation; single left 
ventrolateral polian vesicle; posterior intestine in 
left ventral interradius. 

Close cover of small tube feet scattered dor- 
sally, laterally, around oral and anal cones; tube 
feet in 3 radial series vcntrally, not continuing to 
introvert and anus, bordering sole to varying 
degrees anteriorly and posteriorly, up to 4 rows 
wide lateroventrally (paired double to zig-zag 
rows), up to 2 rows wide midvcntrally; absent 
from introvert; 5 radial tube feet anally. 

Dorsal body wall predominantly with tube foot 
ossicles only, rarely with a few buttons (in juve¬ 
niles), very rarely with a few concave knobbed 
crosses or cups (in juveniles): tube foot ossicles 
cndplates, frequently fragmentary, tip to 0.16 mm 
wide, some with a narrow rim of support plates; 
tube foot support plates irregularly oval to elon¬ 
gate, sometimes bent and curved, perforated with 
large holes centrally, bluntly denticulate around 
margin, typically 0.10 mm long, never thickened 
rods; thick, smooth, irregularly oval buttons 
rarely present dorsally, up to 8 (typically 4) per¬ 
forations, rarely marginally knobbed, frequently 
incompletely formed, typically 0.10-0.16 mm 
long. 

Ventral body wall with perforated plates, but¬ 
tons, very rare spinous plates, knobbed concave 
crosses, rare cups: plates abundant, thick, smooth, 
rarely lumpy, irregularly oval, typically about 8 
(up to 17) perforations, frequently thickly bluntly 
denticulate around margin, up to 0.24 mm long; 
thick plates intergrade with smaller dorsal body 
wall type buttons; very rare irregular, spinous 
(surface), marginally denticulate, perforated 
plates; numerous shallow concave crosses, 
regular and irregular, arms frequently bifid 
and distally knobbed, knobs sometimes joined 
to form incomplete cups, 0.04-0.12 mm long; 
rare thick to thin shallow concave cups, rim 
smooth to capitate, 0.04- 0.10 (typically 0.06) mm 
long. 

Ventral tube feet with cndplates up to 0.32 mm 
wide, normally with thin rim of support plates, 
typical ventral body wall plates: support plates 
„ irregularly oval to elongate, frequently bent and 
curved, marginally denticulate, largest perfora¬ 
tions centrally, up to 0.19 mm long, very rarely 
rod-like. 

Tentacle ossicles numerous large thick per¬ 
forated narrow elongate plates and rods, straight 
or bent, flat or curved, rarely branched, up to 0.50 
mm long; some curved to convex, marginally 
denticulate, perforated, irregularly oval to trian¬ 
gular, smooth plates up to 0.26 mm wide; bent 
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curved narrow denticulate perforated plates 
0.08-0.18 mm long; thin perforated marginally 
denticulate, irregularly round, eonvex plates 
0.05-0.08 mm wide; sometimes rosettes up to 
0.12 mm long. 

Colour (preserved). Dorsal and lateral body off- 
white to pale brown to very dark brown, grey, 
black; oral and anal cones frequently darker than 
dorsally; sole off-white to pale brown; tube feet 
ends white; introvert and tentacles off-white to 
dark brown. 

Reproduction . Externally brood-protects differen¬ 
tiating embryos, up to 0.8 mm long, in poekets 
and folds around the oral eone of female speci¬ 
mens (December to May; no June to August 
material observed). Exhibits sexual dimorphism, 
mature female specimens having poekets and 
folds around the oral eone, mature male speci¬ 
mens normally having a smooth oral cone. The 
three type specimens from Stewart Island (April) 
are all males with a smooth oral eone. The speci¬ 
mens from The Snares (December) include one 
brood-protecting female. All Eaglehawk Neek 
lots (March, May) inelude specimens which have: 
mature male and female gonads; a gonopore on 
the oral disc anterior to the middorsal tentacle 
pair; gonads with eggs ranging from small white 
to large cream, up to 0.6 mm long; mature 
females with distinct folds and poekets and small 
tube feet around the oral eone; mature males with 
smooth oral cones and some larger males with 
some lesser degree of anterior pocketing; at least 
one female with brood embryos in the anterior 
pockets, one specimen (H2008) with about 100 
brood embryos; some brood embryos showing the 
beginning of differentiation, having numerous 
crosses; brood embryos which are 0.6-0.8 mm 
long. The Cape Conran specimen (April) is 
brood-protecting. 

Distribution. New Zealand, North Island (Cape 
Maria van Diemen), South Island (Banks Penin¬ 
sula and Otago Peninsula), Stewart and The 
Snares; far eastern eoast of southern Australia 
(Gabo Island, Mallacoota, Cape Conran, Eagle- 
hawk Neck, Adventure Bay). Roeky shallows. 

Remarks. O’Loughlin (1994: 544) and O’Lough- 
lin and Aleock (2000) anticipated that P. 
ad ha ere ns might be a junior synonym of P. nigra. 
A synonymy is formally established here. Hick¬ 
man (1962) based his new species P. adhaerens 
on abundant material which was eolleetcd exclu¬ 
sively from Eaglehawk Neek on the eastern eoast 


of southern Tasmania, and distinguished P. 
adhaerens from P. nigra on the grounds of differ¬ 
ing colour, possessing anal teeth, and lacking 
ossicles in the walls of the tube feet. The type 
material of both species has small anal teeth, and 
the ventral and at least some dorsal tube feet have 
a thin rim of support ossicles. The eolour is vari¬ 
able, and material from New Zealand and eastern 
Australia exhibits a similar eolour range. Neither 
Mortcnsen (1925) nor Hickman (1962) reported 
the rare small eoncave distally knobbed crosses 
and very rare cups vvhieh are present in the body 
wall of the type material of both P, nigra and P. 
adhaerens. The form and distribution and size of 
the ossieles, the external moqohology and size, 
and the mode and seasonality of the distinctive 
external brood-proteetive reproduction are indis¬ 
tinguishable for the New Zealand and Australian 
material referred to above. 

Psolidiella hickmani sp. nov. 

Figures ld-f, 3a—1 

Psolidiella adhaerens .—Rowe and Vail, 1982: 222 
(part).—O'Loughlin, 1984: 151 (part).— O’Loughlin, 
1994: 541 (part), 543-544 (part), fig. 4.—Rowe (in 
Rowe and Gates), 1995: 280 (part). 

Material examined. Holotypc. Victoria, Phillip Island, 
Kitty Miller Bay. silt, rocky shallows, 0-1 m, J. Mona- 
gle and M. O’Loughlin, 20 Apr 1987 (NMV F74912). 

Paraiypes. Type locality and date, NMV F68266 
(14); 25 Oct 1987, F68259 (2); 23 Dec 1987, F68257 
(4); 13 Feb 1988, F68260 (6); 22 Nov 1997, F65928 
(7). 

Other material. Victoria. Wilsons Promontory, 
Obcron Bay, 7 Mar 1984, F68271 (I): Cape Paterson, 
29 Jan 1988, F68254 (4): Kilcunda. 26 Jan 1987, 
F73815 (1); Banners Haven, 27 Mar 1989, F57357 (1); 
Phillip Island, Cowrie Beach, 27 Nov 1985, F68263 
(11); Flinders, 16 Nov 1980, F68268 (1); Port Phillip 
Bay, Altona, 8 Apr 1991, F7382I (2); Marengo, Haylcy 
Point, 26 Mar 1977, F68253 (42); Crayfish Bay, 31 Dec 
1980. F68270 (1); Armstrong Bay, 5 Apr 1998, F82973 
(2). South Australia. Cape Northumberland, 16 May 
1990. I 74908 (1); Beachport, 9 Jan 1988, F74906 (5); 
Robe. 10 Jan 1988, F74907 (2). Tasmania. Derwent 
Estuary, Opossum Bay, 15 Nov 1982, F68258 (8); Bass 
Strait, Lulworth, 22 Nov 1982, F749I0 (2); mouth of 
Tamar River, Greens Beach, 7 Mar 1981, F74911 (I). 

Description of material. Body up to 17 mm long 
(preserved, tcntaeles withdrawn), 1 1 mm diame¬ 
ter; body wall thin; body rounded, distinct very 
thin-walled oval sole with rim, oral cone and 
upturned anal cone; on female specimens oral 
cone wrinkled, folded, pocketed, pockets some¬ 
times extending dorsally and laterally; 5 small 
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spatulate scales anally; 10 dendritic tentacles, 
ventral 2 smaller; calcareous ring laeking pos¬ 
terior prolongations, 5 radial plates with anterior 
notched taper and posterior notch, 5 interradial 
plates with anterior pointed taper and posterior 
broad rounded indentation; single left ventro¬ 
lateral polian vesicle; posterior intestine in left 
ventral interradius. 

Close cover of small tube feet scattered dor- 
sally, laterally, around oral and anal cones; tube 
feet in 3 radial series vcntrally, not continuing to 
introvert and anus, bordering sole to varying 
degrees anteriorly and posteriorly, up to 4 rows 
wide Iaterovcntrally (paired double to zig-zag 
rows), up to 2 rows wide mid vcntrally; absent 
from introvert; 5 radial tube feet anally. 

Dorsal body wall ossicles crosses, cups, thick¬ 
ened plates, thin spinous plates, tube feet end- 
plates and support ossicles: crosses numerous, 
concave, some irregular and multiradiate, arms 
frequently bifid and knobbed distally, knobs 
sometimes joined to create incomplete rim or cup, 
typically 0.04 0.06 mm long; cups, regular, shal¬ 
low, eoneavc, rim smooth or with capitate 
spinelets, typically 0.05-0.06 mm long, some 
cups thick and large; numerous thickened smooth 
perforated plates, irregularly oval, frequently 
with small rounded denticulations marginally, up 
to 16 perforations, up to 0.24 mm long, intergrade 
with four-holed buttons; rare thin irregular perfo¬ 
rated plates, surface spines, marginally strongly 
denticulate, up to 18 perforations, up to 0.19 mm 
long. 

Ventral body wall ossicles crosses, cups, thick¬ 
ened plates; rare knobbed crosses; abundant cups, 
rim complete or incomplete, predominantly capi¬ 
tate spinelets on rim, cups typically 0.05-0.07 
mm long; abundant thickened perforated plates 
similar to dorsally, up to 14 perforations, up to 
0.22 mm long, intergrade with rare buttons. 

Tube feet ossicles endplates, tube foot support 
plates and rods, body wall ossicles: endplates up 
to 0.32 mm diameter, fairly irregular perforations, 
smallest centrally: support ossicles frequently 
curved or bent thick perforated rods and narrow 
elongate plates, up to 0.30 mm long. 

Tentacle ossicles thickened, elongate, fre¬ 
quently bent and curved, perforated rods up to 
0.32 mm long; frequently bent and curved elon¬ 
gate narrow perforated plates up to 0.22 mm long; 
irregularly round, marginally denticulate, con¬ 
cave, thin perforated plates typically 0.08-0.12 
mm diameter; some rosettes up to 0.07 mm long. 

Colour (preserved). Dorsal and lateral body off- 
white to pale brown to very dark brown, grey, 
black; oral and anal eones frequently darker than 


dorsally; sole off-white to pale brown; tube feet 
ends white; introvert and tentacles dark brown. 

Reproduction. Externally brood-protects differen¬ 
tiating embryos, up to 0.5 mm long, in pockets 
and folds around the oral cone of female speci¬ 
mens (October to April). Exhibits sexual dimor¬ 
phism, mature female specimens having pockets 
and folds around the oral cone, mature male spec¬ 
imens normally having a smooth oral cone. Lots 
from Oberon Bay, Cape Paterson, Kitty Miller 
Bay, Marengo, Armstrong Bay and Opossum 
Bay all include at least one externally brood- 
protecting female, one female from Opossum Bay 
(November) having about 40 brood embryos in 
oral pockets. 

Distribution. Australia, Tasmania (Opossum 
Bay in Derwent Estuary, and Bass Strait coast); 
Victoria (west of Wilsons Promontory) to South 
Australia (west to Rohe). Rocky shallows, 0-1 m. 

Etymology\ Named in recognition of the contribu¬ 
tion to our knowledge of Tasmanian holothurians 
by the late Prof. V.V. Hickman (formerly of the 
University of Tasmania). 

Remarks. Psolidiella hickmani differs consis¬ 
tently from P. nigra by having numerous thick, 
smooth, perforated plates and buttons, and numer¬ 
ous knobbed concave crosses, in the dorsal body 
wall. No specimens of P. hickmani from Victoria 
have been observed with more than three brood 
embryos in pockets, while one from southern Tas¬ 
mania has about 40 brood embryos in pockets. 
Specimens from southern Tasmania are up to 17 
mm long (tentacles withdrawn) and from coastal 
Victoria are up to 14 mm long (tentaeles with¬ 
drawn). Although based on limited evidence, 
these observations reflect a pattern previously 
noted by Materia et al. (1991) for the cucumariid 
holothurians Staurothyone inconspicna (Bell, 
1887) and Neoamphicyclus lividus Hickman, 
1962. In S. inconspicna more numerous eo- 
elomie juveniles are brood-protectcd in south¬ 
ern Tasmanian specimens that in Victorian 
specimens, and in both species mature adults in 
southern Tasmania arc larger than on coastal 
Victoria. 

Psolidiella maculosa sp. now 
Figures Id, f, 4a-l 
Psolidiella sp.—Marsh, 1991: 473, 477. 

Material examined. Holotype. Western Australia, Perth, 
Marmion Marine Park, Mettams Pool, sandy pockets on 
reef flat, midtidal, B.R. Wilson, 3 Jan 1987 (WAM 
Z4781). 
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Paratypcs. Type Iocaliiy and dale, WAM Z4782 (2); 
Cottesloe, reef off Rosendo Sircel, in sand amongst 
Caulerpa holdfasts, 0-1 m, 6 Feb 1985, WAM Z4931 
(13); Trigg Island, with Caulerpa , 22 Nov 1969, NMV 
F59222 (2); Quaranup, boal ramp, intertidal sand near 
Posidonia , 20 Jan 1988, WAM Z4932 (1). 

Olher material. Western Australia, Duke of Orleans 
Bay, Little Wharton Beach, off algae, 0-2 m, 19 Dee 
1991, NMV F66253 (l). 

Description of material. Up to 27 mm long (pre¬ 
served, tentacles withdrawn, anal eone extended), 

8 mm diameter; body wall thin; oral extension 
and anal eone upturned; oral cone lacking folds 
and pockets; 10 dendritic tentacles, ventral 2 
smaller; distinct introvert, lacking tube feet; dis¬ 
tinct sole-like vent rum, narrower than body, not 
extending to introvert or anus; 5 microscopic 
spatulate anal scales; calcareous ring solid, lack¬ 
ing posterior prolongations, anterior tapering pro¬ 
jections radially and interradially, posterior 
notches radially, wide indentations interradially; 
single left ventrolateral polian vesicle; posterior 
intestine in left ventral interradius. 

Close cover of large and small tube feet scat¬ 
tered dorsally and laterally and around oral and 
anal cones; 3 parallel radial series of tube feet 
ventrally, series up to 4 irregular rows wide on 
lateral ventral radii, irregular 2-4 rows wide on 
the midventral radius, radial series not extending 
to introvert and anus, rows not joined anteriorly 
and posteriorly to border a distinct sole; paired 
radial tube feet at introvert; 5 radial tube feet 
anally. 

Dorsal body wall with epidermal multiradiate 
ossicles and crosses, buttons, rosettes, tube foot 
ossicles: numerous multiradiate ossicles includ¬ 
ing crosses, frequently eoneave, frequently irreg¬ 
ular, 3-5 arms frequently branched and distally 
knobbed, up to 0.06 (typically 0.04) mm long; 
numerous buttons, oval to irregular, predomi¬ 
nantly 4-7 holes, frequently with thickenings or 
lumps or knobs, buttons up to 0.17 (typically 
0.13) mm long; numerous rosettes up to 0.07 mm 
long; eups not present. 

Ventrally multiradiate ossicles and crosses sim¬ 
ilar to dorsally; rosettes; buttons more irregular 
than dorsally, intergrading with small thick lumpy 
perforated plates, up to 12 holes, frequently 
slightly knobbed marginally, similar size to 
dorsally, perforations smaller; cups not present. 

Tube feet with endplatcs up to 0.28 mm wide, 
perforations frequently smaller centrally; elon¬ 
gate, narrow, thick, straight or bent, sometimes 
branched, perforated support rods up to 0.28 mm 
long; irregular elongate perforated support plates, 
straight to bent, frequently curved, up to 0.18 mm 
long. 


Tentacles with abundant plates and elongate, 
narrow ossicles, thickened, irregular, perforated, 
straight or bent, flat or curved, up to 0.45 mm 
long; convex perforated plates, irregularly oval to 
rectangular, typically 0.07-0.13 mm long, 
marginal perforations smallest; abundant rosettes, 
typically 0.05 mm long. 

Colour (preserved). Body dark blue-grey to 
brown with white spots, sometimes pale ven¬ 
trally; tube feet ends white; small white calcare¬ 
ous spots around tube feet, sometimes between 
tube feet dorsally and laterally. 

Reproduction. The material, collected in Novem¬ 
ber to February lacks mature female gonads. 
Long, thin, smooth, white gonad tubules are pre¬ 
sent. There are no pockets or folds around the oral 
eone of any specimens in the material examined. 

Distribution . South-western Australia, from Duke 
of Orleans Bay to Perth in Western 
Australia; 0- 2 m. 

Etymology. From the Latin maculosa (spotted), 
referring to the body appearance. 

Remarks. A body wall ossicle combination of 
numerous distally knobbed crosses and multira¬ 
diate ossicles, lumpy buttons and rosettes, and an 
absence of eups, distinguishes this species from 
P. nigra and P. bickmani. Distinctive small white 
spots in the dark body wall (in addition to the 
white tube feet ends, and created by aggregations 
of ossicles), midventral tube feet series up to four 
rows wide, and the absence of any interradial tube 
feet anteriorly and posteriorly delineating a dis¬ 
tinct sole, also distinguish P. maculosa from the 
other two species. There are no mature female 
specimens in the material available, and it is not 
possible to determine whether or not P. maculosa 
has the same external brood-protecting habit as 
P. nigra and P. bickmani. 

Acknowledgements 

1 am grateful for the assistance, variously with 
fieldwork and materials and resources, provided 
by Dr Margot Jensen (ZMUC); Helen Clark 
(MNZ); Dr John L. Hickman (formerly of the 
University of Tasmania); Alison Green and Eliz¬ 
abeth Turner (TM); Loisette Marsh, Shirley 
Slaek-Smith and Dr Jane Fromont (WAM); Sue 
Boyd, Tim Stranks and Chris Rowley (NMV); 
and Susan Lockhart, Jane Monagle, Christine 
Rowland and Peter Tutera. 1 am particularly 
grateful to Dr David Pawson and Tim O'Hara for 
their helpful comments, and to Ben Boonen for 
the presentation of the figures. 



32 


P. MARK O’LOUGHLIN 


References 

Bell, F.J., 1887. Studies in the Holothuroidea. — VI. 
Descriptions of new species. Proceedings of the 
Zoological Society of London 35: 531-534, pi. 45. 

Dartnall, A., 1980. Tasmanian echinoderms. Fauna of 
Tasmania Handbook 3: 82 pp., 36 figs, 5 pis, 18 
maps. University of Tasmania: Hobart. 

Dawbin, W.H., f950. A guide to the holothurians of 
New Zealand. Tuatara 3(1): 33*41, pis 1-2. 

Fenwick, G.D. and Homing, D.S., 1980. Echinodcr- 
mata of The Snares islands, southern New Zealand. 
New Zealand Journal of Marine and Freshwater 
Research 14(4): 437*445. 

Grube, A.E., 1840. Aktinien, Echinodermen and 
\Viirmer des Adriatischen and Mittelmeeres. Pp. 
33-43, I pi. Konigsberg. 

Ilerouard, E., 1929. Holothuries de la cote Atlantique 
du Maroc et de Mauritaine. Bulletin de la Societe 
des Sciences Nature lies du Maroc 9; 36-70, 5 figs, 

1 pi. 

Hickman, V.V., 1962. Tasmanian sea-cucumbers 

(Holothuroidea). Papers and Proceedings of the 
Royal Society of Tasmania 96: 49-72, 2 pis, 186 
figs. 

Ludwig, H., 1883. Verzeichnis der Holothuricn des 
Kieler Museums. Bericht der Oberftessischen 
Gesellschaft fir Natn r- nnd- Hei Iku nde 22: 

155-176. ' 

Ludwig, 11., 1887. Die von G. Chierchia auf tier Eahrt 
de Kgl—Ital. Corv ette Vettor Pisani gesammelten 
Holothuricn. Zoologische Jahrbiicher Zeitschrift 
jiir Svstematik. Geographic, nnd Biologic der Tiere 
2: 1 36, pis 1-2. 

Ludwig, H., 1894. Reports on an exploration off the 
west coasts of Mexico, Central and South America, 
and off the Galapagos Islands, in charge of 
Alexander Agassiz, by the U,S. Fish Commission 
steamer Albatross, during 1891. XII. The Holothu- 
rioidea. Memoirs of the Museum of Comparative 
Zoology, Harvard University 17(3): 1-183, pis 
1-19. 

Ludwig, H. and lleding, S.G., 1935, Die Holothuricn 
der Deutschen Tiefsee-Expedition. I. Fusslose und 
dendroehirote Formen, Wissenschaftliche Ergeb- 
nisse der Deutschen Tiefsee-Expedition auf dem 
Dampfer Valdivia / X9X 1X99 24: 123-214, 2 pis. 

Marsh, L.M., 1991. Shallow water echinoderms of the 
Albany region, south-western Australia. Pp. 
439-482 in Wells, F., Walker, D., Kirkman II. and 
Lethhridge, R. (ed.s). Proceedings of the Third 
International Marine Biological Workshop: The 
Marine Flora and Fauna of Albany, Western 
Australia Vol. 2. Western Australian Museum: 
Perth. 

Materia, C.J., Monagle, J.F. and O'Loughlin, P,M., 
1991. Seasonal coclomie brooding in southern 
Australian cucumariids (Echinodcrmata, Holothu- 
rioidca). Pp. 301-107, 5 figs, 5 tbls in Yanagisawa, 
Yasumasu, Oguro, Suzuki & Motokawa (eds). 
Biology of Echinodcrmata, Proceedings of the Sev¬ 
enth International Echinodenn Conference, At ami, 
9-14 September, 1990, Balkcnia: Rotterdam. 


Mortensen, T., 1925. Echinoderms of New Zealand and 
the Auckland-Campbell Islands. 1II—V, Asteroidea, 
Holothurioidea and Crinoidea. Videnskabelige 
Meddelelser fra Dansk naturhistorisk Forening i 
Kobenliavn 79: 261-420, text figs 1-70, pis 12-14. 

O’Loughlin, P.M., 1984. Class Holothurioidea. Pp. 
149-155 in Phillips, D., Handreek, C., Bock, P., 
Bum, R„ Smith, B. and Staples, D. (eds). Coastal 
invertebrates of Victoria. An atlas of selected 
species. Marine Research Group of Victoria in 
association with the Museum of Victoria: 
Melbourne, 

O’Loughlin, P.M., 1994. Brood-protecting and fissi- 
parous cucumariids (Echinodcrmata, Holothuri¬ 
oidea). Pp. 539-547, I thl., 6 figs in David, Guille, 
Feral and Roux (eds). Echinoderms Through Time. 
Proceedings of the Eighth International Echino- 
derm Conference, Dijon, France, 6-10 September, 
1993. Balkcma: Rotterdam. 

O’Loughtin, P.M. and Aleock, N., 2000, The New 
Zealand Cueumariidae (Echinodcrmata, Holothur¬ 
oidea). Memoirs of Museum Victoria 58: 1-24. 

O’Loughlin, P.M. and O’Hara, T.D., 1992, New 
cucumariid holothurians (Echinodcrmata) from 
southern Australia, including two brooding and 
one fissiparous species. Memoirs of the Museum of 
Victoria 53(2): 227-266, 1 tbl., 8 text figs, 10 pis. 

Panning, A., 1949. Vcrsuch cincr neuordnung der 
faniilic Cueumariidae (Holothurioidea, Dendro- 
chirota). Zoologische Jahrbiicher Abteilung fiir 
Svstematik. Okologie nnd Geographic der Tiere 
78: 404-470. 

Panning, A., 1957. Bcmerkungen uber die holothurien- 
faniilie Cueumariidae (Ordnung Dendroehirota). 2. 
Die gattungen Cladodactyla, Hemioedetna und 
Psolidiella. Mitteilungen aus dem Hamburgischen 
Zoologischcn Museum und Institut 55: 25-38. 

Panning, A., f96l. Uber Psolidiella nigra Mortensen. 
Zoologischer Anzeiger 166 (5/6) Supplement: 
192-194, figs 1-6. 

Panning, A., 1971. Bcmerkungen uber die holothurien- 
familic Cueumariidae (Ordnung Dendroehirota). 6. 
Die gattungen um Ocnus Forbes 1841 und urn Pen- 
tacta Goldfuss 1820. Mitteilungen aus dem Ham¬ 
burgischen Zoologisclten Museum und Ins tit lit 67: 
29-51. 

Pawson, D.L., 1969. Holothuroidea. Pp. 36-38, pi. 22 
maps 1-6 in Bushncll, V.C. and lledgpeth, J.W. 
(eds) Antarctic map folio series 11. Distribution of 
selected groups of marine invertebrates in waters 
• south of 35 ° S latitude. Pp 1-44, 29 pis. American 
Geographical Society: New York. 

Pawson, D.L., 1970. The marine fauna of New Zealand: 
Sea cucumbers (Echinodcrmata: Holothuroidea). 
Bulletin of the New Zealand Department of 
Scientific and Industrial Research 201: 7 65, 10 
figs, 2 pis. 

Pawson, D.L. and Fell, H.B., 1965. A revised classifi¬ 
cation of the dendroehirote holothurians. Breviora 
214: l~7. 

Rowe, F.W.E., 1982. Sea-eueumbcrs (class Holothuri¬ 
oidea). Pp. 454^76, figs 10:26-10:37, pis 29-32 




REVIEW OF PSOLIDIELLA (HOLOTHUROIDEA) 


33 


in Shepherd, S.A. and Thomas, I.M. (eds). Marine 
invertebrates of southern Australia. Part i. South 
Australian Government Printer: Adelaide. 

Rowe, F.W.E. and Gates, J., 1995. Echinodermata. In 
Wells, A. (ed.) Zoological Catalogue of Australia 
33: xiii+510. CSIRO: Melbourne. 

Rowe, F.W.E. and Vail, L.L., 1982. The distributions of 
Tasmanian echinodenns in relation to southern 
Australian biogcographie provinces. Pp. 219-225, 


I fig. in Lawrence J.M. (ed.) Echinodenns: Pro¬ 
ceedings of the International Conference , Tampa 
Bay. Balkema: Rotterdam. 

Studer, T., 1876. Ubcr Echinodcrmen aus dem 
antarktischen Mecrc und zwei neue Seeigcl 
von den Papua-Inseln, gcsamnielt auf der Reise 
SMS Gazelle uni die Erde. Monatsberichte 
der Koniglichen Preussischen Akademie der 
Wissenschaften zu Berlin. Pp. 452-^65. 


34 


P. MARK O’LOUGHLIN 



Figure 1. a-c, views of Psolidiella type species P nigra (H2135, 26 mm long) with oral cone brood embryos, a, 
dorsal; b, lateral, showing oral and anal cones; c, ventral, showing sole with two rows of midvcntral tube feet, 
d, cucumariid calcareous ring of Psolidiella species, e, brood-protection of embryos ( white, round, 0.5 mm long) 
around oral cone of P. hickmani (F68258, 15 mm long), f, dorsal view of alimentary canal of Psolidiella species 
from mouth (m) to anus (a) with posterior intestine left (1) ventral, g-k, body mount showing form and distribution 
of ossicles of Psolidiella type species P nigra (H2011). g, dorsal; h, ventral interradial; i, ventral tube feet; j, 
tentacle trunk; k, tentacle ends. 
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Figure 2. a-l, Psolidiella nigra Mortcnscn. a, lateral view of holotype (ZMUC, 24 mm long), b—1, ossicles 
(measurements of lengths), b, ventral plate (0.19 mm, paratype); c, ventral buttons and plates (0.13-0.20 mm, 
paratype); d, ventral crosses (0.06-0.08 mm, EC4061); c, ventral cups (0.06 mm, EC4061); f, ventral crosses 
(0.05-0.06 mm, U2008); g, ventral tube foot support plates and cndplatc (endplate 0.32 mm, H2009); h, tentacle 
plate (0.24 mm, holotype); i, curved tentacle plate (0.13 mm, paratype); j, elongate tentacle plate (0.15 mm, 
EC4061); k, elongate tentacle plate (0.26 mm, EC4061); 1, tentacle rosettes (0.10-0.12 mm, holotype). 
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Figure 3. a—I, Psohdiella hickmani sp. nov. a, lateral view of holotype (I I mm long), b, ventrolateral view of 
specimen showing sole with two rows of midvcntral tube feet (F68258. 16 mm long), c l. ossieles from types 
(measurements of lengths), c, dorsal plate (0.21 mm) and crosses (0.05 mm); d, dorsal button (0.13 mm) and erosses 
<0.05 -0.06 mm); c. dorsal spinous plate (0.17 mm); f, dorsal buttons (0.11-0.13 mm); g, dorsal cups (0.05 mm); h. 
dorsal tube foot endplatc (0.11 mm); i, dorsal tube foot support plate (0.12 mm); j, ventral plates (0.14-0.18 mm); 
k, ventral tube foot ossieles (plate 0.13 mm. eross 0.06 mm); 1, tcntaelc ossicles (0.06-0.24 mm). 
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Figure 4. a—I, Psolidiella maculosa sp. nov. a, lateral view of holotype (19 mm wide shown); b, ventral view of 
paratype showing sole-like ventmm with four rows of midventral tube feet (18 mm shown), c-l* ossicles from types 
(measurements of lengths), c. dorsal buttons (0.10-0.15 nun); d, dorsal multiradiatc ossicles (0.03 mm); c, dorsal 
rosette (0.07 mm); f, ventral plates (0.09 0.15 mm); g, ventral multiradiatc ossicles (0.04- 0.05 mm); h, ventral tube 
foot plate (0.18 mm) and rod (0.24 mm): i, ventral tube foot ossicles (button 0.11 mm); j, tentacle plate (0.16 mm); 
k, tentacle rod (0.32 mm); k convex tentacle plate (0.06 mm) and rosette. 





















